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ABSTRACT 


Objective: Head and neck cancer is one of the most prevalent cancers in South East Asia and its incidence is increasing with 
time. The objective of this study is to identify the environmental factors and their role in causing head and neck cancers for better 
future strategy in controlling and prevention. 

Materials and Methods: Questionnaire form was developed, which includes questions about environmental factors causing 
head and neck cancer. Forms were filled by patients after taking their written consent. This study was conducted at Day Care 
Oncology and in Radiation department of Aga Khan University Hospital, after approval from institutional ethical review commit¬ 
tee. It is a prospective study conducted from December 2016 to June 2017. Patients with head and neck cancer aged 18 years 
and above, of both genders were included. Statistical Package for the Social Sciences SPSS version 19 was used to perform 
statistical analysis. 

Results: Atotal of 132 patients were included. Head and neck cancers were observed to be more common in males 101 (76.5%) 
as compared to females 29 (22%) and average age was found to be 50.4 ± 12.9 years in both genders. The commonest envi¬ 
ronmental factors causing head and neck cancer included various forms of smokeless tobacco including pan, mainpuri, supari 
and gutka. 132 patients 77 (58.3%) were using smokeless tobacco, 41(31.1%) were cigarette smokers and 6 (4.5%) were us¬ 
ing alcohol. Among all the head and neck cancers, the most common was squamous cell cancer of buccal mucosa 63 patients 
(47.72%) and less common is the cancer of orbit 4 patients (3%). 

Conclusion: Incidence of head and neck cancer, specifically squamous cell carcinoma of buccal mucosa is increasing with time. 
The commonest cause was found to be different forms of smokeless tobacco easily accessible to the public. Increasing public 
awareness through various means is the way forward in controlling this menace. 
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INTRODUCTION 

Head and neck cancers are the most common cancers in de¬ 
veloping countries (1), especially in Southeast Asia. In the 
western population cigarette smoking and alcohol consump¬ 
tion are the main reasons for squamous cell carcinoma of 
head and neck whereas the use of smokeless tobacco and be¬ 
tel nut is the most common cause of head and neck squamous 
cell carcinoma in Southeast Asia. (2,3). Betel nut chewing 
is common in Pakistan and other Southeast Asian countries 
and is high risk factor in development of squamous cell car¬ 


cinoma of buccal mucosa which is the most common type 
of oral cancers in Pakistan and India (4,5),and oropharyn¬ 
geal and tongue cancers are common in the Western world 
(6). These differences in site of disease may be related to the 
widespread habits in the respective regions. (7) 

The different names in which smokeless tobacco is used in 
Pakistan and India include khaini, mava, paan (betel quid), 
zarda, snuff, mashiri, etc. (8) Smokeless tobacco both chew¬ 
ing tobacco and snuff is associated with an increased risk of 
cancer of the oral cavity and pharynx (9,10) The incidence of 
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laryngeal cancer and pharyngeal cancer, is approximately 50 
percent higher in African American men (11). The outcome 
for head and neck squamous cell carcinoma of patients has 
not significantly improved in the past four decades even with 
great improvement in the skills, knowledge, surgical proce¬ 
dures and multi-disciplinary tumor boards establishments. 
(12) Regular awareness activities by health professionals 
and volunteers have not led to the improvements and it is 
observed that with many awareness programs which were 
conducted in various health centers for staff and public but 
analysis results showed that these programs are not very suc¬ 
cessful especially in control of factors causing this disease 
in Southeast Asia and the numbers of head and neck cancers 
are increasing every day both in rural and urban areas. There 
is a great need of government to help in control and stop the 
supply and use of various forms of smokeless tobacco which 
are the main causes of head and neck cancer and are easily 
available in the market. 

There is a shortage of data on behavior and outcomes of 
these tumors from this region. The primary objective of this 
study is to share the demographics and identify various types 
of smokeless tobacco causing head and neck cancer and then- 
control by increasing awareness programs. 

MATERIAL AND METHOD 

This study was conducted at day care oncology and radia¬ 
tion department at Aga Khan University Hospital. The study 
protocol was approved by the ethical review committee of 
Aga Khan University Hospital, Karachi, Pakistan, with ERC 
# 4392-Onc-ERC-16. Questionnaire form was developed by 
a multidisciplinary team of Medical Oncologist, staff medi¬ 
cal officer and head nurse of day care oncology and radiation 
department, demographic data and questions about environ¬ 
mental factors causing head and neck cancer were included 
in the form as shown in table 3.These forms were filled by 
patients after explaining the study to them and taking their 
written consent. 

Study Design 

It is a prospective, cross sectional study conducted from De¬ 
cember 2016-June 2017. 

Patients with head and neck cancer receiving treatment at 
our institute aged 18 years and above, of both genders were 
included in this study. Statistical Package for the Social Sci¬ 
ences (SPSS) version 19 was used to analyze the collected 
data. 

RESULTS 

A total of 132 patients were included. There were 101 
(76.5%) males as compared to females which were 29 (22%). 


Average age was 50.4 ± 12.9 years in both genders. Out of 
132 patients 77(58.3%) were using various forms of smoke¬ 
less tobacco, 41patients (31.1%) were cigarette smokers and 
6 patients (4.5%) were using alcohol. The most common 
site involved was squamous cell cancer of buccal mucosa 
observed in 63 patients (47.72%) and there were 4 patients 
(3%) of squamous cell cancer of orbit. 

DISCUSSION 

The incidences of head and neck cancers are increasing and 
are placed in the top ten malignancies globally (13). Squa¬ 
mous cell cancer of head and neck are placed sixth most 
frequently diagnosed cancer (14) and its proportion is much 
higher in males as compared to females with ratio of 2:1(15). 
This accounts for approximately one-fifth of all cancers in 
males and about one-tenth in females (16).Study on inci¬ 
dence and epidemiological characteristics of squamous cell 
cancer of head and neck was conducted in 1995-2002 in 
Karachi, results showed that approximately one-fifth (21%) 
of the head and neck cancers were seen in males and about 
one-tenth (11%) in females, buccal mucosa and larynx were 
the commonly affected sites, followed by pharynx. The mean 
age of the patients was 53.0 years (a rising incidence was ob¬ 
served in both genders, more apparent in males). About 30% 
of oral cancer cases, 28.6% of the nasopharyngeal, 6.3% of 
the oropharyngeal, and 2.6% of laryngeal cancers occurred 
in patients age 40 years and younger. The peak incidence was 
at 64-69 years for all three cancer sites, in both genders (17- 
19). If we compare results of study done in 1995-2002 with 
our study conducted in 2017, the results are almost the same 
with no improvement. There is no significant difference in 
results indicating that a lot of efforts which were done to 
decrease incidence of head and neck cancer were failed. Pa¬ 
kistan falls into a high risk zone for head and neck squa¬ 
mous cell carcinoma. (20). Poor nutrition, oral hygiene and 
dental problems may increase the risk of getting head and 
neck cancer. (21) In our study 44 patients (33.3%) had dental 
problems as shown in table-2. The exact reason of relation¬ 
ship between poor nutrition and head and neck cancer is not 
known. Heavy alcohol drinkers often have vitamin deficien¬ 
cies, which may help explain the role of alcohol in increasing 
risk of these cancers. A good balanced diet can be associated 
with decreased risk of this disease. Diet has strong evidence 
with cancer development and data confirmed an apparent 
underlying relationship for a decreased head and neck squa¬ 
mous cell carcinoma risk with non-starchy vegetables, fruits, 
and food containing carotenoids. A recent study established 
that higher dietary pattern scores, with high intake of fruit 
and vegetable and low intake of red meat, were associated 
with decrease risk of squamous cell carcinoma. (22) 

Finally, the importance of primary prevention needs to be 
highlighted. Check on the supply and the use of various forms 
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of smokeless tobacco, areca nut, betel leaf, etc. as far as to¬ 
bacco use few studies showed that it is difficult to change 
people’s attitude and convince them to stop smoking. (23).In 
our study a total of 132 patients were included, patient’s in¬ 
formation was collected from patients in chemotherapy unit 
and radiation department at Aga Khan University Hospital 
Karachi, Pakistan. Analysis report showed that Head and 
neck cancers are observed to be more common in male 101 
(76.5%) as compare to females 29 (22%) and average age 
is 50.4 ± 12.9 years in both genders as shown in figure-2. 
The commonest environmental factor causing head and neck 
cancer includes smokeless tobacco and tobacco chewing and 
out of 132 patients 77 (58.3%) were using them as shown 
in figure -3.Among all the head and neck cancers the most 
common is squamous cell cancer of buccal mucosa 63 pa¬ 
tients (47.72%) and less common is the squamous cell cancer 
of orbit 4 patients (3%) as shown in figure-1. If both, results 
of 2002 and 2017 study, when compared are almost the same 
with very less difference in outcome showing that there is no 
improvement in control of head and neck cancer and there is 
a great need to think and apply some powerful strategy that 
can work in control of head and neck cancer. Squamous cell 
cancer of head and neck in Pakistan’s is the next great health 
challenge. There is an urgent need to improve awareness 
about the disease and to introduce population based cancer 
registration and early detection programs. In addition, health 
services organization and human resources need to work to¬ 
gether in developing plans to help prevent and fight with this 
disease. Finally, the importance of primary prevention needs 
to be highlighted. Limiting the use and removal of various 
forms of smokeless tobacco, areca nut, betel leaf, cigarette 
smoking and alcohol is perhaps the most suitable way to be¬ 
gin with. However it is very difficult to change current so¬ 
cial attitudes, practices and perceptions in control of tobacco 
(23). Ninety percent of the oral cancer patients in rural areas 
belong to the lower or lower-middle socio-economic class, 
and 3.6% are below the poverty line based on Pareek’s clas¬ 
sification (24). Around 75% to 80% of patients with cancers 
present with late stage incurable disease and hence increased 
mortality (25),reason of delay could be both by patient in 
visiting doctor and in few cases physician related delay both 
of which contributes towards the late diagnosis.(26) another 
reason for delay in diagnosis in rural areas is the lack of easy 
access to healthcare, with one study demonstrating a delay of 
67.5 days and 53.7 days in obtaining a first appointment for 
rural and urban patients, respectively. Other reasons of delay 
included poor socio-economic status of the patient, cost of 
care, and high rate of illiteracy (27).Great work was done 
during last many years and improvement in surgical proce¬ 
dures and establishment of multi-disciplinary tumor boards 
were done, but the results are the same with no improvement 
in the outcome for head & neck squamous cell carcinoma 
and it was seen that there is no significant improvement in 
the past four decades (28). As serious consequences of this 


rapidly developing epidemic are now becoming clear and it 
is very important to develop effective mechanisms that can 
be used to control this disease. This will require a deeper 
analysis of the risk factors, of the population at risk and of 
the treatment resources that are available, unfortunately this 
is the common problem with most of the developing world. 
The study of Kumar et al. 11 showed that smoking cessation 
reduces but does not eliminate the risk of this cancer devel¬ 
opment, However, Marron et al. 12 confirmed that cessation 
of tobacco smoking protect against the head & neck Squa¬ 
mous cell carcinoma development. The major risk factor for 
oral cancers among non-drinkers is tobacco use and among 
non-smokers is alcohol use (29, 30). 

CONCLUSION 

In this field, there is urgent need of more research to find 
new ways in prevention and understanding in development 
of head and neck carcinomas and to improve therapeutic ap¬ 
proaches and interventions. Now adays, the most effective 
measures to improve the prognosis of the head and neck can¬ 
cers are prevention and early diagnosis. 

Way forward 

Awareness programs should be conducted for public and for 
general practitioner in rural and urban areas, this will help in 
both ways prevention plus early diagnosis. 

Strict actions should be taken by government to stop manu¬ 
facturing and supply, in market, of factors like various forms 
of smokeless tobacco which is the main cause of head and 
neck cancer in Karachi, Pakistan. 
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Table 1: Distribution according to site of presentation (n=i32) 

Site Frequency Percent 


Buccal Mucosa 

63 

47-72 

Lip 

11 

8.3 

Nasopharyngeal carcinoma 

10 

7-57 

Tongue 

10 

7-57 

Oropharynx 

10 

7-57 

Larynx 

8 

6 

Supraglottis 

6 

4-54 

Carcinoma Of Parotid Gland 

5 

3.78 

Hypopharynx 

5 

3.78 

SCC Orbit 

4 

3 

Total 

132 

IOO 


Head and Neck Cancer 
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Figure 1: Highest incidence are with Squamous cell carcinoma of Buccal mucosa and lowest is of Squamous cell carcinoma of 
Orbit. 
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Figure 2: Male incidence is high as compare to females. 
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Environmental Factors 
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Bidi Betel quid, 

Gutca or 
Pan 


■ Cigarette/ Hookah 
or Bidi 

■ Tobacco, Naswar, 
Betel quid, Gutca 
or Pan 

■ Alcohol 


Figure 3: Highest incidences are with the use of smokeless tobacco (Naswar, Betel quid and Pan Gutka) and lowest with Alcohol 
consumption. 


Table 2: Characteristics of study population (n=i32) 



Age, in years 

50.4 ± 12.9 


Gender 



Male 

IOI 

76.5 

Female 

29 

22.0 

Family history of cancer 

4 i 

3 11 

Medical history of patient 



Hypertension 

27 

20.4 

Diabetes 

15 

11.3 

Cardiac disease 

5 

3-7 

Hepatic disease 

5 

3-7 

Symptomatology 



Mouth ulcers 

IO 

7-5 

Dental problems 

44 

33-3 

Diet (multiple responses) 



Fruits or Vegetables 

70 

35 -i 

fish 

39 

19.5 

Meat 

45 

22.6 

Chicken 

45 

22.6 

Type of food you are mostly like 



Spicy food 

26 

19.6 

High salt intake 

19 

14-3 

Low salt intake 

34 

25-7 

Currently or past history of intake of cigarette/ hookah or bidi 

4 i 

31.1 
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Age of starting addiction 


10-20 

9 

6.8 

21-30 

3 1 

23-5 

31-40 

11 

8.3 

Above 40 

9 

6.8 

Passive smoker 

25 

18.9 

Intake of tobacco, naswar, betel quid, gutlca, pan 

Some times 

4i 

311 

Yes 

77 

58.3 

No 

3 

2-3 

History of alcohol intake 

Yes 

6 

4-5 

No 

109 

82.6 

Sometimes 

2 

i-5 

History of vitamin supplement intake 

33 

25 


Table 3: The Aga Khan University Hospital Study on Environmental Factors Causing Head and Neck Cancer 
in Karachi, Pakistan 


CODE NO:_ 

DIAGNOSIS:_ DATE: _ 

AGE:_ GENDER:_ 

DIRECTIONS: We are interested in knowing common causes of head and neck cancers. Please answer all of the following questions based 
on your life. 

Please mark the appropriate check box:- 

1. Which region of head and neck is involved in cancer? 
o mouth cancer 

o nasopharyngeal cancer 
o oropharyngeal cancer 
o paranasal sinus cancer 
o Salivary gland cancer. 

2. Family history of cancer? 
o Yes 

o No 

If yes please specify which region is primarily involved in cancer_. 

3. Medical history of patient? 
o blood pressure 

o diabetes 
o cardiac disease 
o liver disease 

4. If any of the above disease occurs in your body so what is the severity of this disease in your body? 
o High (Too much affected like 7-10/ 10) 

o Moderate (not highly affected like 4-6/10) 
o Low (very minimally affected like 1 - 3 / 10 ) 

5. Is there any previous oral disease you have? 
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(For example: mouth ulcer, bleeding, plaques, white 
patches) 
o Yes 
o No 

If yes please specify the duration. 

6. Are you suffering anyone of the following? 
o Ulcers 

o Dental problems 
o Weight loss 
o Hearing loss 

7. Are you doing any job? 
o Yes 

o No 

If yes please specify_. 

8. Mostly which of these below items you are using in 
your diet? 

o Fruits or Vegetables 
o fish 
o Meat 
o Chicken 

9. Which type of food you are mostly like to be eaten? 
o Spicy food 

o High salt intake 
o low salt intake 
o High sugar intake 
o Moderate 

10. Are you using currently or in past cigarette/ hookah or 
bidi? 

o Yes 
o No 

Please specify the quantity in numbers per day and duration in years 
or months.) 


11. If yes to the above question so which age you had 
started this? 

o 10 - 20 
o 21-30 
o 31-40 
o Above 40 

12. Are you a passive smoker? 
o Yes 

o No 

If yes please specify the duration. 

13. Are you using tobacco, naswar or betel quid 
(pan,Gutka)? 

o Yes 
o No 

o Sometimes 

Please specify the quantity in numbers per day and duration in years 
or months.) 

14. Are you using alcohol or any other drug (heroin, mor¬ 
phine or pethedine etc)? 

o Yes 
o No 

o Sometimes 

Please specify the quantity in numbers per day and duration in years 
or months.) 

15. Are you using any tablets or vitamins in your diet dai¬ 
ly? 

o Yes 
o No 

If yes please specify_. 
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